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APPARATUS FOR INSTALLING A WORKPIECE 
BELOW A SURFACE 

Field of the Invention 

The present invention relates to an apparatus for installing a workpiece below 
a surface, e.g., in an underground location. More particularly, the present invention 
relates to an apparatus and method for installing an inground anchor, particularly 
5 a plate or wing-type anchor. 

Background of the Invention 

There are occasions when it is necessary to install a workpiece in a substrate 
below a surface over the substrate; e.g., below the surface of a underground 
location. The two "substrate" as used herein is intended to mean any solid medium 

10 having a surface albeit that the materials forming the surface and the substrate may 
be different. The workpiece can take the form of an anchor which is used in a 
variety of uses in the utility, civil engineering and construction fields. For example 
such anchors can be used for guying utility poles, retaining walls, sheet piles, and 
seawalls; for buoyancy control of pipelines, for erosion control systems; and in 

15 underwater applications for anchoring moorings, docks and the like. 

Types of anchor commonly used for the above described application are 
disclosed in U.S. Patent Nos. 3,969,854, 4,044,513, 4,096,673, 4,802,317 and 
5,031,370 and are generally referred to as plate or wing-type anchors. 
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Summary of the Invention 

In a preferred embodiment of the invention, there is provided an apparatus 
for installing a workpiece at a location below a surface. The apparatus includes an 
elongate track member having a first end positionable proximate, the surface, and 
a second end positionable distal the surface. A carriage is slidably mounted on the 
track member. A hammer assembly is mounted on the carriage, the hammer 
assembly having a hammer head which is reciprocally movable relative to the 
carriage in a direction toward and away from the first end of said track member. An 
operator effects reciprocation of the hammer head. There is also an actuator to 
compressively urge the carriage toward the first end of the track member. 
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sMSsssms!^^^ oresent 

Fig . 1 is a side, eievationai view showing the apparatus o, .he present 

mention instailing an anchor in an underground iocation. 

B92 isaside,e,eva,iona,viewo f the appals o, the presents 

^gtheapparatusheingusedtosettheanchorwhichhasheenpiaoedinan 

underground location. 

Fig. 3 is a view taken along the lines 3-3 of Fig. 1 • 

Fig 4 is a view taken along the lines 4-4 of Fig. 1 . 

Fig 5 is a cross-sectional view taken along the lines 5-5 of Fig. 3. 

Fig. 6 is a cross-sectiona, view taken along the lines 6-6 of F,g. 3. 
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asiojsseenasbeingpos , onedonth e SUrfa oeSoU h e groU na 6at aa 

,u, a « 16 mounted on carriage 14. In the 

— «— 

18toasiw Boo rn 22 and piston/cylinder 

. i hnnm 22 an d a piston/cylinder assembly 24. Boom 
m0 vable boom 22 and P ^ ^ ^ 

t0 mOTe tracK member ,2 and hence appa- _ ^ 

of o(her 6imllar 

and piston/cylinder assembly 24 oan form part o, a bacKho 
~«„iw i.^ed in the construction field. 

— — — *-Tnr-- 

„ hereafter two such cylinder/piston assembl.es 26 cah 
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s track member 12. 

outemost -« - - — — — -r s 

Ancho , assent * — ^ ,o as a ^ or ^ *- 
described in one o, .ore o, U.S. Pa-en, N os. 3.^. 

e Hassan* .^asaesc^.^s^aAn^Pa^. 
of ^ pi ecas.a„c h o r soM h e,aa t a d as ired ^,oca ti0 n. * 
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some angle to the horizontal. 
5 Hammer assert 16 is convenient* o» .he hydra* or air hammer type 

a ^,C.Asiswe llk nown,percuss,on, i aoKorair h a mm e r sa r e g ene rally o,a«,pe 
which are a*a,ed hy compressive anient with the too, or surface to he 

„ per— drive rod 42 and hence anchor assemhiy 44 into the around G. As 
ham merhead40 percussive, ddves dn,e rod 42 ot anchor assemhty 44 into *e 
gro und O. the compressive force e X erted on carrta g e 14 hy Pander 

engagement with drive rod 42. 
15 Assh ownin F i,1,anchorasse mb ly44has b eendriven t o,hedes,reddep,h 

th e 3 ro U ndO,thecr U *r m endpo rt on48onheanchor4 5 o«anchorassen lb ^ 

20 At W s point, apparatus 10 couid he posted such fha, hammer head 40 was 

^-^^^"^"^ 
then b e actuated to compressive, ur 3 e carria 9 e 14 toward drive.od 42. ,e 
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engage, drive rod 42 whereupon hammer head 40 would begin Ks peroussive 
striking of drive rod 42. As disoiosed in the Anohor Patents, suooessive sections of 
d „ve rod 42 oan be seoured together by couplings such that anchor assembly 44 
can be driven to virtually any desired depth. As taught in a, leas, some of the 
Anchor Patents, the drive rod 42 is removably attached ,o anchor assembly 44. 

rod(s) 42 can be removed. 

Turning now to Fig. 2. there is shown the apparatus to of the present 

t „ virtually any length by a series o, threaded couplings 50 which can be used to 
secureexcessivelengthsofsettingrod46toge,her.lnanyeven.,.heendo.setting. 

r0 d section 46 distal anchor 45 below ground is attached to a threaded eye 52. A 
„ yoke or harness assembly 54 is attached to eye 52 and to carriage 14. In effect, 
harness 54 is comprised of a sectton o, cable 55 welded or otherwise secured on 

combination 58 which extends through carriage 14. 

As described in U.S. Patent No. 4,802,317, to set the anchor 45 of anchor 

end 48 of anchor assembly 44 being pulled to the position shown in Fig. 2, ,e„ wth 
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ap para,uso ( t h e Pre sen ti nv e n t , 0 nse™esno t o„i y .opos fti0 n, h eanc h o (a sse mb „ 
^aesirediocefionheiowthe surfaces, b u, performs fhe function of a pullin 9 
or setting. Thus, if piston rod 30 is emended ,o tHe posHion shown in F, 9 . 2. 
ieint Heditec,iono, a r r owD.c a nia g e14wi„ m ovein, h edirec,iono (a nowD a nd 
e X erf a nupwardfo f ceonpu„otsettin g tod46.. h eupwardforcebein g transmi«ed 
tht ou gh «ha h amessasse mb , y 54 a nd, h ee y e 5 2«opu„se«in g tod4eupandn 1 ove 

anchor 45 to the set position shown in Fi g . 2. 

Reference is now made to Fi g s. 3-6 for a deteiied description of the 
, oonstructionof^eepparatusioofthepresentinvention. V«h reference frrs, ,o 

Figs 3-6, . can he seen the, tracK memher 12 is comprised of en e,on ga te bo, 
b e a m60h a vin g we,dedorothe™isesecured t heretoonopposi t esides a n g ieirons 

Carria.e^eshestseeninF.s.S.Sendecomprisesepairofspacedside 
pl a,es70and72wh,charehe,d, g ether by aserieso,nutandhonassem b iies74 

surfa ceo,s a ep,a te7 0are fi rs t andsecondspacedd b s7Sand78,ri b s76and7B 

20 inF i,3,a k e y p,e,e78e X ,ends g eneraH y paraiie„osidep,ate70andisweidedor 
oth e™isesecured to ri b s7eand7a.Ke y p 1 a,e7Bispro V idedwi t hado g 80wh ; ch 

proj ec,s iateraiiy inward, from Key plate 73, i.e.. towards side piate 72. in „Ke 
K 1 Pilina-1 
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exte ndin g second Key piate Be. k ey piate 80 M a do 8 8 8 « W 
, at e rally f romk e,p,,e86 t o W a r as«ewa«mT h epu r poseo,do g s8Ca„ d8 6- 

5 be described hereafter. 

Can, g e 14 is provided with a «rs< set o« upper roiier essences and a 
seconds e,oHowerroHerasse mbl ies,deson b ed h erea«e, The upper se,ofr*r 
a ssern b , i es. b es t seenw rth re f erenoetoB g s.5and6,areoor„p rt sedo f as h a« 9 

10 endstowhee^andOO. « no t sHown, , .ere are —s between s e 

ass emb,ies in a predetermined position between tbe side piates TO, 7, Shan » 
.^edatitsoppositeendsandextendstbrou^ — boiesinpiatesTand 

72tn e,breadedendso,sbaft90 b e i n g seoured,otbeoarba g eUbymeanso f nuts 
, engthofcarriage14asb estseenw tt bre f erenoetoP ig ,s a nd, 

purpose of urging side plates 70 and 72 together. 

lnad ditiontotbeuppersetofroi,erasse m bnesdisoussedabove,,bereare 

14and sp a oed a ,on g ,be,eng,b,bereo, Two otthe iower roiier — sare s 



-10- 



assembly dtffe* in .ha, they a. no, comprised of a shaft which extends through 

ro „er assembly comprises a mount 100 secured to tag 63 o, angle iron 62. Fixediy 
rec eived in mount 100 is one end of a shaft 101. shaft 101 extending through side 
5 p ,ate 70 and being secured .hereto by nut 106. Rotafably mounted on shaft 101 ,s 
a sleeve 108, sleeve 108 carding a wheel 102 and being ro.a.ab,e around shaft 

As can be seen, .he upper and lower roller assemblies are positioned on 
,0 carriage 14 such .ha. the flanges 66 and 68 are sandwiched between fhe wheels, 
„anges 66 and 68 effectively forming a rail or fracK for the whee,s of me roller 
assemblies. Thus, carriage 14via.be roller assemblies and flanges66 and 68,can 
m0 ve reciprocally along .he lengfh Crack member 12. VWe carnage 14 has been 
described in conneoflon with the use of roller assemblies to enable carriage 14 to 
15 mo ve along fracK member 12, i, is to be understood tea, tee use of rollers is no, 

m ember 12, i.e., tee use o, rollers could be dispensed wite. To teis end, carriage 

asui,ab,esurface,s,form,ng P ar,of1rac k member12.ftwi,lbeapparen„ha,o,her 
2 „ assemblies can be used to permit tee reciprocal movemen, of carriage 14 along 
track member 12. 
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ae^Ha^asse^viainCuaesa^llOw^asseeninR, 3,^3 
apairofs|otsorkeyways112 an d1 1 4 onoppos it es i a e so fh c USi n g11 0> eW 
^^ina^n.owa.asiaap^TO.Kevwavmopen^inaa^n 

5 ^sidep^. Received in keyway 1 12 is dog 80 which acts as a key^ As 
wen dog8 8ac t sasakey and is^ed in keywaym. it can he seen tha,th,s 

relative ion^ne, — -een can,a 9 e U and hoasin 9 ,0. Howeva, 

in, ,y a is o, the hydta* poweted type which ohviates the necess*. 

sou(ce ,o, the Pi—nde. assents 26. i.e., hoth the „ assenthiy 
20 ^...l-^-— »-«^ P ~ ,,U ~ b , v20 



com p teted , h eappa ratU scou Wth en b epio k e d upan dm ove d ,oano th e rl oc ato , 

However, . is more — . ^ -»" muitipie worKp.ce, e,, 
^.are^^^aveappara.uslO — ona b ac k hoeor*e,*e 

.speoUo.e^aoein.ow.oM.ewo.pieoe.^d.en.Asuppo.suo.as 
^—^Ocan.ee^edto^aino.exena — 

by „s,e, yUrgi n gtb eca,a 3 e 14i na g ene ra „ y — rd direcdon co^ 

withtb e deforces grated hammer assent - 
b e„o t ea t ha t w b »e th eao t ua t o rt ooo m p r ess i ve, yUrg e th eca, i a g e14anaenoe 

the hammer head 40 a g ainst the drive rod 42 is shown as a conventional ^ j 3 * 
M plston/cyMer element, it is • * understood that the P^ 

carriage14 cou,d he mounted on a rac* and pinion meohanism, the p,n,onh^ 
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Additionally, a powered jack screw oould be employed to compressive,, urge the 
triage 14 against the worfcpiece. I. is a,so to be understood that while far less 
desirable, a weight suspended from the boom of a crane or like could be posted 
on and lifted oft of carriage 14, the weigh, senring as the actuator to compressive* 
urge carriage 14 towards the first or lower end 34 of the track member number 12. 

While preferred embodiments of the present invention have been illustrated 
in detail, ft is apparent that modifications and adaptations of the preferred 
embodiments will occur to those skilled in the art. However, . is to be expressly 
understood that such modifications and adaptations are within the spirit and scope 
of the present invention as set forth in the following claims. 
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